We limited our discussion to sorption of neutral compounds from water (1) . Based on the observed soil-water equilibrium data, we suggested that these compounds are taken up primarily by soil organic matter through partitioning. The soil inorganic fraction does not make a significant contribution in aqueous systems, presumably because of its strong dipole interaction with water, which precludes active association of these compounds with this portion of the soil. In nonaqueous systems, the contribution of soil minerals can be important even for neutral (especially polar) compounds.
Our discussion of the heat effect in soil-water systems was based on the temperature dependence of the equilibrium constants (that is, the slopes of the isotherms). Calculations of the enthalpy change AR from a Clapeyron-type equation involve no restrictions on the number of components in the systems. The
Aft for a partition process must, in principle, be equal to the difference in heats of solution in the two equilibrating phases. For adsorption, AR is always more exothermic than the heat of condensation in water.
Our hypothesis does not rule out the possibility of adsorption from an organic solvent or from the gas phase on dry and partially hydrated soils (2) . A dehydrated soil might show significant uptake of a neutral solute from some nonpolar solvents by adsorption through dipole interactions or London forces on highsurface-area inorganic minerals (3), although partitioning of the solute to the organic matter may be weak because of its high solubility in the solvents (4). Thus, while uptake by the soil mineral fraction is unimportant in comparison with that by soil organic matter in aqueous solutions, the reverse may be true in nonpolar organic solvents such as hexane.
For parathion in dry soil-hexane systems, for example, we would expect that adsorption on the soil inorganic fraction would be largely responsible for the soil uptake and that such adsorption would be suppressed by the soil water (3), which can compete more effectively than less polar parathion for polar inorganic minerals. This analysis leads to the expectation that sorption of a neutral solute, such as parathion, on soil from polar organic solvents (for example, methanol, acetone, and dioxane) will be insignificant (3) Kyle's view of the Polanyi theory appears to be incomplete. First, the isotherm assumed by his Eq. 1 is nonlinear, since solute condensation is implied (7). Second, the scaled adsorption potential curves (4 versus e/V) are the same only for chemically similar compounds that have nearly identical polarizability per unit (molar) volume, or refractivity per unit volume (8) . The difference in the values of e/V for different compounds at fixed loadings may be related to their refractivities per unit volume or refractive indices (9) . We were unable to apply the Polanyi model because it could not be reconciled with the high degree of linearity of the soil-water isotherms.
Nonlinearity is normal in Polanyi isotherms, whereas linearity is limited to very low relative concentrations (CSCj). 
We assume, with Lewis, that each whistler launched upward from an area A produces a magnetospheric signal that propagates without amplification or damping toward the equator; we also assume that the Voyager wave instrument detects a fraction F of these. Then for one whistler per 8 seconds, the lightning flash rate is r = 4 x 106/A F kn-2 year' (1) Lewis considered only possible conditions that would yield minimum combinations of A F = 108 kni2, but we do not agree that this estimate provides an upper bound.
Our upper-bound evaluation is based on the concept that the lightning whistlers were detected only in a specific subsection of the lo torus because of special conditions that were present locally and along the magnetic field lines leading from the Voyager position down to the ionosphere. We therefore assume that the whistler waves propagated strictly along the field lines from Jupiter to Voyager, so that A in Eq. 1 simply represents the area below the ionosphere that illuminates the foot of the appropriate field line. This leads to a relatively small value for A, because Rinnert et al. (5) recently showed that at Jupiter the continuously increasing density with increasing atmospheric depth limits propagation of waves with frequency f s 100 kHz to line of sight and to one-hop reflection from the ionosphere. Thus, there is no Jovian analog of the terrestrial surface-ionosphere waveguide effect for radiation from lightning.
The atmospheric ray-tracing calculations of Rinnert Io torus plasma-wave activity that masks all the weaker signals from the planet. The Voyager 1 observations (2) suggest that we should take E = 5 x l0IV V/m as a representative amplitude within the lo torus. In the torus, the index of refraction n is high, and the wave E field must be reduced from its free-space value because E(n) 1/\/_ (6), with n given by n2 =1 +2/ftL- (2) Here,fp = 9000 Wis the electron plasma frequency and fc = 28 B is the electron cyclotron frequency (N is density in electrons per cubic centimeter and B is magnetic field strength in gammas). At 0912:36 on 5 March 1979, when two clear whistlers were detected, N was approximately 2250 cm-3, B was about 2000 gammas, and for a 1-kHz wave the local n value was approximately 58. Thus, in the presumed low-density region just above the lo torus, the amplitudes of these whistler signals were near 3. Since the diameter of a flux tube leaving radius R 1 Ri and 660 latitude expands by a factor of more than 28 at the equator, this implies that the whistlers detected on Voyager had field strengths comparable to or exceeding 10-2 V/m as they started upward from the top of the ionosphere. At Earth the dayside ionospheric transmission introduces an additional loss of about 12 dB for waves withf I to 3 kHz (6), and in this upper-bound model the cloud source is taken to be 200 km below the bottom of the ionosphere. When these factors are all inserted, we arrive at an estimate that the Voyager plasma-wave instrument detected only lightning signals with Eo at least as high as 0.85 V/m, at a distance of 10 km from the source.
Pierce (7) showed that the peak amplitudes for signals radiated by terrestrial lightning are somewhat lower than this. For instance, with a 200-Hz bandwidth, Pierce's peak would be near 0.2 V/m at 10 km, and thus our conservative model indicates that Voyager detected only lightning whistlers with power levels at least ten times greater than those typically generated at Earth. This suggests that it might be appropriate to use F = 0.1 (the lowest value used by Lewis), leading to r 40 flashes per square kilometer per year, as stated above. Indeed, since at Earth the fractional number of lightning bolts drops off very rapidly with increasing power level (8) , an even smaller value of F would be consistent with a strict earthlike model. This introduces the possibility that the r value may even be larger than the "upper bound" discussed above. However, as Lewis noted, all these high r values would imply that the lightning developed deep within the atmosphere beneath the optically thick cloud layer, and therefore his discussion of the chemical effects is not affected.
